The budgerigar, a small species of parrot, can learn new vocalizations throughout life and is therefore widely used as a model system for studying various aspects of vocal learning. It is not known, however, why parrots imitate sounds. To test the hypothesis that vocal imitation in budgerigars is related to pair bonding, we recorded approximately 100 contact calls from each of nine male and nine female adult budgerigars that were unfamiliar with one another and then placed them into pairs. We sampled their contact call repertoire weekly and conducted twice-weekly behavioural observation sessions. We compared contact calls by sonagram cross-correlation and classified them by means of a hierarchical clustering algorithm. This analysis showed that all pairs developed a shared call within an average of 2.1 weeks. Further analysis revealed that eight of the nine male budgerigars imitated the contact calls of their assigned mates, while none of the females imitated the calls of their males. We conclude that contact call imitation in adult budgerigars probably contributes to pair bond formation and maintenance. Prior studies on budgerigars were limited by the lack of a behavioural paradigm to elicit vocal imitation reliably. Our study remedies this and thereby serves as a foundation for future studies on vocal learning in adult animals.
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Complex vocalizations are known to be learned only in three groups of animals: primates, dolphins and birds. Among birds, parrots are among the most accomplished of adult vocal learners (Pepperberg 1993). Budgerigars, which are small Australian parrots, have been used as a model system for the study of vocal learning because of their hardiness and availability. This species lives in a harsh and unpredictable environment, breeds opportunistically, and does not display predictable seasonal behaviour patterns. Budgerigars possess learned contact calls that are highly stereotyped for individual birds, vary between birds (Fig. 1) , and are produced readily even under laboratory conditions (Trillmich 1976; Brown et al. 1988) . The hypothesis that these contact calls may function in individual recognition is supported by the observation that budgerigars can discriminate among the contact calls of different individuals with which they are familiar (Park & Dooling 1985; Dooling 1986) . Thus, budgerigars provide one of the best potential systems for studying a complex behaviour that involves a unique and highly plastic form of adult learning not confounded by juvenile development or seasonal factors. The unpredictability of budgerigar vocal plasticity has, however, limited progress in understanding its mechanisms.
Prior studies have achieved limited success in manipulating the contact calls of budgerigars. Farabaugh et al. (1994) placed three adult male birds in each of two cages. In one cage, two birds imitated one another within 1-2 weeks. In the second cage, changes in the contact calls were slow and haphazard. Call sharing in this study may have been due to the sharing of portions of calls or, as the authors state, 'call convergence through mutual vocal imitation'. Overall, in this study the imitation of entire calls was uncommon and the direction of vocal convergence was unpredictable. In a series of operant conditioning studies (Manabe et al. 1995 (Manabe et al. , 1997 Manabe & Dooling 1997) , budgerigars were shaped to produce calls with varying frequencies and timing, or to create 'novel' calls. However, the operant studies never resulted in the imitation of sounds. In fact, true vocal imitation (i.e. the reproduction of entire calls) by adult budgerigars has never been achieved reliably in a laboratory setting.
A number of field and laboratory studies support the conclusion that song learning in passerines functions in territory acquisition and defence, as well as in mate attraction. For example, young song sparrows, Melospiza melodia (Beecher et al. 1994) , and indigo buntings,
